strain Chinese 108. DNAs were prepared from fully grown larvae of the last instar and injected into the body cavity of lem; oc; pe larvae at the mature stage, according to the methods previously described (Nawa et al. 1971) . Thousands of larvae were bred in each experiment and some of them were randomly used for injection. Some of the remaining larvae were randomly raised to adults in order to be used for crosses to the treated animals.
A series of independent treatment of larvae with wild-type DNA was carried out for three years.
The results of these injections with respect to alterations of pe expression are summarized in Table 1 . Out of 5,126 larvae injected with wild-type DNA, 828 individuals were raised to adults.
No wild type eyes were obtained. Each of the unchanged moths, either female or male, was mated to an untreated lem/lem;oc/oc;pe/pe to get BF1 generation.
No wild type eggs were obtained, when eggs from 314 batches on the whole were examined.
However, when some of the unchanged eggs were raised to adults, one black-eyed male (A) in exp. 1 and one female (B) in exp. 5 were obtained among 3,365 BF1 adults.
A cross of the male A to lem/lem;oc/oc;pe/pe gave a mixture of 109 black eggs and 98 pinkish yellow eggs. All of the black and pinkish yellow eggs developed into black-eyed and pink-eyed moths, respectively.
They were all lem-and oc-phenotype on the larval stage. Thus, the male A was considered to be a lem/lem; oc/oc; pe+/pe. The female B gave no progeny.
Some of BF1 moths which were pink-eyed, were crossed to untreated lem/lem; oc/oc; S. NAWA, M. A. YAMADA AND M. TSU JITA pe/pe. In this 2nd back cross generation, eggs from 1,440 batches altogether were examined, and one batch which contained two black eggs (C and D) among 345 pinkish yellow eggs was obtained in exp. 3. Although one of the black eggs did not hatch, another black egg developed into a black-eyed female (its larval phenotypes were yellow and translucent). The female behaved as if its genotype was lem/lem; oc/oc; pe+/pe, since the cross of a lem/lem; oc/oc; pe/pe male produced black-eyed and pinkeyed moths in the proportion of 1:1. Furthermore, the segregated black-eyed moths produced black-eyed and pink-eyed progeny in the proportion of 1:1 in back crosses (15 pairs) and 3:1 in sister-brother matings (10 pairs) in all cases, giving a stable transformed line. Fig. 1 ) among pinkish yellow eggs.
The appearance of black eggs or black-eyed moths in the later generations of experiment 3 was examined (Fig. 1) . All of the pinkish yellow eggs from the batch which contained black eggs (C and D) developed into pink-eyed moths.
However, when these unchanged moths were crossed each other (10 pairs), one egg batch which contained one black egg (E in Fig. 1 ) among 554 pinkish yellow eggs was obtained (Fig. 2) . The black egg developed into a black-eyed female, although it gave no eggs. Out of 149 unchanged egg batches in BF2 of experiment 3, three batches were raised to adults.
Two batches gave pink-eyed moths only. The third batch produced a black-eyed female (F in Fig. 1 ) among 324 pink-eyed moths.
Its genotype was estimated to be lem/lem; co/co; pe+/pe, since the female produced black-and pink-eyed moths in a 1:1 ratio when crossed to a lem/lem ; oc/oc ;pe/pe male. No black egg or black-eyed moth was obtained in the experiment where DNA from lem; oc; pe was injected, though the number of treatment was rather small (exp. 7 in Table 1 ).
The facts presented in this paper demonstrate the occurrence of specific heritable changes after treatment with DNA, which is supported by the evidence for the transmission of the induced characters for several generations.
The effect of DNA must be able to be transmitted by treated but phenotypically unchanged animals to their progenies, since BF1 or BF2 animals which showed unchanged phenotype could give rise to transformed progeny. This may represent the persistence of introduced pe+ information in unexpressed form in some cell lineages. Similar results to those have been observed in the experiments using w1-locus of Bombyx (Nawa et al. 1971 ) and a-locus of Ephestia (Nawa and Yamada 1968) . The prolonged and delayed effects of DNA have also been reported in Drosophila Yoon 1966, 1970) . They have obtained mosaicism for donor characters by treatment with DNA. The effects were shown to be transmitted to subsequent generations to produce repeated mosaicism, although no whole body changes were obtained (Fox and Valencia 1975) . Recently, Germeraad (1976) has established stable transformed lines in Drosophila by embryo microinjection of DNA. The appearance of the heterozygotes in respect of the pe locus should be explained by transformation of the gene by incorporated DNA. The possibility of contamination in this case can be excluded by the fact that they were homozygotes for both lena and oc loci. If there had been an accidental genetic contamination produced from the cross of lem/lem;oc/oc;pe/pe to wild type, they would have had the genotype le&/lem; oc+/oc; pe+/pe. The line which could be suspected of being a source of contamination in this case should have been lem/lem;oc/oc;pe+/pet However, no such line was reared in our laboratory.
Moreover, it is most unlikely that the black eggs among pinkish yellow eggs in the same batch were contaminants. It should be noted that no instance of a change in respect of the genes lem and oc was obtained in this experiment.
The detection of altered expression in these genes may be significantly less likely than for the genes, such as pe or w1. It is also likely that the transformation rate will be characteristic for each gene and that these lem and oc genes might transform at a lower rate. In Drosophila, significant differences in susceptibility to DNA among loci have been reported Yoon 1966, 1970; Germeraad 1976 ). However, it will be necessary to get more instances of positive effects together with large numbers of controls before the conclusion can be established.
